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TITLE 

AN ELEMENT FOR A COMMUNI CATIONS SYSTEM 
FIELD OF THE INVENTION 

The present invention relates to an element for a communications 
system in particular but not exclusively for use in a general 
packet radio service (GPRS) type system. The present invention 
also relates to a communications system incorporating the 
element . 

BACKGROUND OF THE INVENTION 

Known office based communication systems usually operate with 
fixed line telephone units within the office linked via an 
internal switch board or PBX (private branch exchange) . Such 
fixed line systems are able to provide relatively high voice 
quality although users are not able to move for the duration of a 
call. 

The advent of wireless cellular telecommunication technologies, 
an example of which is the GSM standard (Global System for Mobile 
communications) means that wireless systems can provide at least 
the equivalent voice quality as compared to fixed line systems. 
Wireless cellular systems also have the advantage that the user 
can move . 

WIO "wireless intranet office" is a proprietary communication 
system which is being developed by the present applicants. This 
WIO system introduces the concept of utilizing mobile terminals, 
such as conventional GSM mobile stations, in an office 
environment. The system makes use of a known concept called 



7 

• ^ r^^re•r-TP (IP stands for Internet 
internet telephony or voxce-over IP- 

protocol . ) 

Voice.ove..IP allows audio, video and data ^ 

existing IP-based local or wide area 
...n..i«ed over ^^^^^^ 

networks, or the Intemei; . of three 

convergence and integration of the con^unication ot three 
different data types over the sa« network. 

P,ior to the introduction of voice-over-IP, offices often 
grated three separate networks for the transmission of aud.o^ 
Tdeo and data information. .i.ed line telephone syste^ coup^^ 
„ an in-house PBX provided voice co«nication. 
local area network or intranet (i.e. a packet swr ched 

i temal network, having computer terminals linked v:. network 
crds and under the control of a server .tat.on provided for the 

nsmission of -conventional- counter data Video c^ra 
linked to monitors via a fixed line or wireless l^"* P-'^'^ « 

nifh „nice-over'-IP, audio, video and data 
video communications. With voice over 

information can he transmitted simultaneously using the same 
p^cket-switched network or throughout the office environment 
and beyond the confines of the office. 

in order to provide for such media convergence, voice-over-IP 
Often uses a specific i™ (International Teleco^ication Union) 
standard protocol to control th^ information flow over the 
intranet. One co^on standard protocol used in 
systems, and the one used in the WIO system is termed H. 3^ 
H 323 is an ITU standard for multimedia communications (for 
example voice, video and data, and allows multimedia streaming 
ever conventional packet-switched networks. The protocol provides 
for call control, -lUi media ^nage^nt and bandwidth management 
for both point-to-point (two end users in communication, and 
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multi point (three or more end users in communication) 
conferences. 

The H.323 protocol is network, platform and application 
independent allowing any H.323 compliant tezminal to operate in 
conjunction with any other terminal. 

The H.323 standard defines the use of three further command and 
control protocols. H.245 is for call control and is responsible 
for control messages governing the operation of the H.323 
terminal including capability exchanges. commands and 
indications. Q.931 is for call signalling and is used to set up a 
connection between two terminals. The RAS (Registrations. 
Admissions and Status) signalling function governs registration, 
admission and bandwidth functions between endpoints and 
gatekeepers. Gatekeepers will be discussed in more detail 
hereinafter. 

For a H..323 based communication system, the standard defines four 
major components: terminals; gateways; gatekeepers; and multi 
point control units (MCU) . 

Terminals are the user end-points on the network and can be a 
telephone mobile or fixed, a fax unit or a computer terminal. All 
H.323 compliant terminals must support voice communications and 
optionally video and data commimiqations . 

Gateways connect H.323 networks to other networks or protocols. 
For an entirely internal communications network, i.e. one with no 
external call facility, gateways are not required. 

Gatekeepers are the control centres of the voice-over-IP network. 
It is under the control of a gatekeeper that most transactions 



. . on between two terminals) are established. The 
..o^nxcatxon .^t ^^^^ ^^^^^^^^^ management, 

primary functions of the ga P „.323 

ririt^s - - — 

"™^""IT3 "one- is aefinea as a collection of all 
consume. An h.j^j vmits (MCU) which are 

gateways and »lti ^^''^^^^^^JZL units ,MCU, 
^nagea by a single -"--^^^ ^rrre finals. The «CU 

_rt — -irrrir which perform 

comprxses a multx poxn determine common audio and 

negotiations — ^ ^^/r^^ point processor 

"T;;:rc e ra'aata streams between terminals, 
rc:— :oice-over-l. system described herei^fore 

^ fixed-line telephone systems which are 
nor^lly utilizes standard , ,,,, 

subject to the disadvantages of a lack ot 
user commands. 

TP further in that it provides 
^^i- ^slces voice-over- IP turzn^^ 

r cirtional ^bi. termmals, such as mobile 
for the use ^„,,,.„,3r-IP system. To provide for such 

stations, within the voic ,„,„.o££ice communication 

„,,ne co-inications within ^ use 
network, the HIO system confines known voice over 
.f conventional wireless "-^^ "/^ tbuJ s Is. This 
system. Those telephone units '^'' ^^ ^ ^^^^^^^^ .._,ication 
„I0 concept may be in the context of a intra 

network . 

„,v=, office calls to mobile stations are 
Xhus, in the WIO system ^^^.^^ 3re 

routed through the office intranet and external ^ 

routed conventionally through the GSM network. Such a syst 

, , ,11 of the features supported by the mobile 
nrovides most or all or tne j-c ^>,^^t- 

Ltion and the .S« network such « tu 

™,irinartv services, data calls, caxx 
messaging, multiparty 



forwarding etc. WIO thus provides for integrated voice, video and 
data communications by interfacing an H.323 based voice-over-IP 
network with a GSM mobile network. 

The WIO system is a cellular network similar to the conventional 
GSM network and is divided into H.323 zones as discussed 
hereinbefore. One H.323 zone may comprise a number of GSM cells. 
Two or more H.323 zones may be contained with an administrative 
domain . 

The General Packet Radio Service (GPRS) standard has been 
proposed in the context of the GSM standard for the communication 
of data packets in a wireless network. Typical GPRS elements are: 
gateway GPRS support nodes (GGSN) which act as a gateway between 
the GPRS system and an external packet switched network; and 
serving GPRS support nodes (SGSN) which are connected between the 
GGSN and a base station system and keep track of the location of 
mobile stations, perform security functions and access control. 
These elements are in addition to the usual network elements. To 
date, the WIO system has not supported GPRS. 

The GPRS service is usually provided by the operator of the GSM 
wireless network. This means that even if the GPRS service is 
provided between two users within an internal corporate network, 
the external operator will levy a charge. If a company decides to 
invest in a corporate network, the, company will not want to pay 
the external operator for calls which are entirely within the 
corporate wireless network, regardless of whether the call is a 
voice or data oriented. 

SUMMARY OF THE INVENTION 

It is an aim of embodiments of the presence invention to allow 



i-v.^ like to support a GPRS service or 

. ^ ^>,A r>resent invention, there is 

tc act between a fxrst ba interface arrangea to 

V o;.sd element comprising a tirst 
networlc, sa.d elem P ^^^^^^^ ^^.^^ ^^.^ 

communicate with saxd first IP D ^ . ,^ ^he first 

1 receive signals from and send signals to the first 
protocol to receive ^^^^^^^^ to communicate with said 

network, a second interface arranged t 
second network via an IP based connection to receive sign 
and send signals to the second network. 

the oresent invention, there is 
according to a second aspect of the presei 

Accoraing u ^ •„„ a first IP based network 

nrovided a communication system havxng a first IP 

proviaea a o , first and second networks 

and a second packet data network, the first an 

heing connected by a network element as defined above. 

BRIEF DESCRIPTION OF DRAWINGS ^ ^„ how 

A- r, fhe oresent invention and as to how 
Pnr a better understanding of the present 

For a better reference will now be made 

the same may be carried into effect, r . , • 

by way of exan^le to the accompanying drawings m which: 
■ Figure 1 shows a block diagram of a WIO system; 

* , mr^,^■ified WIO system with GPRS 
Figure 2 shows a block diagram of a modified wiu y 

CiTira b.c. au.«. o. tbe .„t.anet OP. suppo. noae 
of Figure 2. 

DESCRIPTION OF PREFERRED EMBODIMENT 

w -^o Fiaure 1 which shows a WIO network. 
Reference will now be mace to Figure 



In the office environment 100, the WIO system is inplemented . The 
WIO system has an IP (Internet protocol) based LAN 10 which is 
operable to carry packet form data. 

One or more mobile stations (MS) l communicate, i.e. transmit 
signals to and/or receive signals from, a base transceiver 
station (BTS) 2. The base transceiver station 2 used in the WIO 
system is similar to the base transceiver stations used in 
conventional GSM cellular communications systems in that the base 
station 2 is connected to, and operates in conjunction with, a 
controller. In a conventional GSM system, the controller is 
termed a base station controller (BSC) . However, in the WIO 
system, the controller is represented by a GSM radio access 
gateway 3, the function of which will be described hereinafter. 
The base transceiver station 2 therefore receives signals 
transmitted by the mobile station 1 and forwards them to the GSM 
radio access gateway 3. The GSM radio access gateway 3 is also 
connected to the LAN 10. 



A WIO gatekeeper (WGK) 4 is connected to the LAN 10 as is a H.323 
terminal 5. The H.323 terminal 5 may be represented by a cornputer 
terminal which may support voice and data communication. 

Connected to the LAN 10 is a GSM gateway (GGW) 8. The GSM gateway 
8 is connected to a standard GSM network 40 as used in 
conventional mobile communication systems. The network is 
sometimes referred to as a public land network. The WIO system 
allows for the use of mobile telephones in the office environment 
to make both internal and external office calls. 

Typical components of a standard GSM network' 40 are shown in 
Figure 1. Mobile stations 105 and 108 are associated with 
respective base transceiver stations 110 and 112. The respective 



. .^ons (BTS) 110 and 112 are both controlled 
w=oo i-ransceiver stations iBisj j-x" 

base transceive Communications are 

K^n*. services switching centre 116 via 

transcoder and substraT;^ ^«„.roller 114 from the 

J i-hp base station controller j.-l'* 

T-ikPwise, commands for the case &i. ^ ^ ^^o*-^ 

Likewise, transcoder and substrate- 

,,so , location re3i.t.r ,HI«, 

; Ivi Jana ..e.e »av be ™ore than one ^ee station controUer 
and mobile services switching centre 116. 

■.^.rt that signals from the GSM gateway 8 for 

T1- QHould be appreciated tnac siguaj. 

It should be PP ^^t,iie services switching 
the GSM network are forwarded to tx 

centre 116 and vice versa. 

piaure 1 will now be 
The functions of the WIO components of Figure 
The functi ^ ^ ., GSM radio access gateway 3 performs 

described in more detail. The Gbw . ti^^ in a 

that of a base station controller m a 
similar functions to that of of radio 

conventional GSM network such as th ^^^^ 
resources and channel configuration and the handii g 
resources an u^w^ver the GSM radio access 

transceiver station configuration. However, 

gateway 3 also provides conversion from the GSM voice data to 
packet based data suitable for transmitting on the packet base 
. During a call, therefore, the GSM radio access gateway 

i^t^A hv the base station 2 to the 
converts the voice data transmitted by the d 

, -into nacket-based data suitable for 
GSM radio access gateway 3 into packet Da 

transmitting on the LAN 10. 

The WIO gatekeeper , is the ..in controller of the WIO system and 
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has a high processing capability: It is responsible for all of 
the functions which the H.323 protocol defines to its gatekeeper, 
including call management and call signalling. It is also 
responsible for mobility management. The WIO gatekeeper 4 is able 
to manage the main different call types such as voice, data, 
facsimile and conference calls which can be established between a 
mobile station, a computer terminal and a normal telephone in any 
combination. 

The GSM gateway 8 handles communications between the WIO 
environment and the mobile switching centre 116 of the GSM 
network 40. From the mobile services switching centre 116 
viewpoint, the WIO appears to be a conventional base station 
subsystem. The GSM gateway 8 also provides isolation means for 
disconnecting the WIO system from the mobile services switching 
centre 116 in the event of WIO system failure. 

The telephone calls managed by the WIO system can be divided into 
internal and external calls. With internal calls. Both users are 
in the WIO environment when the call is an external call, only 
one user is in the WIO environment. 

Reference is now made to Figure 2 which illustrates how the 
system shown in Figure 1 can be modified to provide a general 
packet radio service (GPRS) . The external network connected to 
the WiO environment 100 is a GPRS petwork 200 which has GSM and 
GPRS capabilities. In order to implement the GPRS network 200, 
the usual GSM components are used, generally with the addition of 
two further GPRS network nodes, the serving GPRS support node 
(SGSN) 186 and the gateway GPRS support node (GGSN) 182. The SGSN 
186 is connected between the GGSN 182 and the base station system 
188 and keeps track of the mobile stations and performs security 
functions and access control. The GGSN 182 acts as a gateway 
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J ^^^y.or- T^arket data network (PDN) 
between the GPRS system and another packet 
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X„ the Office environ^nt 100, an i-ranet location register 
L> 12S is provided. The intranet location register rs 
rct^to an Ltranet sup^rt node 10S« 130 „hich »iU ^ 

,..„,..a in .re detai. ----- 7 ^"^^ 
example the LM» 10 of the system of Figure 1. T 
locl^ion register 1.0 effectively provides the faction of a ho^ 
ration rlgister. However, unli.e the ho.e location regis te 
which is controlled hy the. network operator, the in ranet 
at.on register l.B is accessihle hy the authorised e^loye« 
of the company, such as managers of the internal network, us ng 

\ \»m in other words, the intranet location register 

the WIO system, m otnex wwj.v*»» 

128 can be corporate based. 

.t is alternatively possible for the intranet location roister 
..S to ^ internet service provider hased. This ^^^gist r . 
allows a user within the V.IO environment 100 to use a GPRS 
e:i e Where the originator and destination are >.th within the 
WXO office environment without any signalling occurring 
externally of the office network. 

•^t-^-r- contains a database of 

The intranet location register 128 conta 

subscrihers in the con^any and allows the users to be 
authenticated within the conpany network. The intranet location 
register 12a also stores information as to whether a given user 
is permitted to roam outside the con^any network. The intrane 
location register 128 permits free GPRS services to be offered 
within the corporate network even if the intranet is 
geographically distributed. 

„«-=.-^ 19ft is LDAP (lightweight directory 
The intranet location register 128 is hUJ^f y 
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access protocol) based. LDAP is a protocol which is an IETF 
(internet Engineering Task Force) standard. This protocol is a 
standardized protocol for the accessing subscriber and 
device configuration information in "directory enabled" Internet 
protocol networ)cs. "Directory enabled" Internet protocol networ)cs 
rely on a register (s) storing relevant information on the users 
within the office environment 100. This information includes 
information on the identity of the users as well as device 
configuration information of the user. 

The protocol which is used by the intranet location register 128 
is selected so as to be compatible with or the same as protocols 
used by information technology departments of corporations. This 
allows the information technology departments to manage the 
register easily. It also allows for simple implementation of the 
register 128 on a personal computer or the like. This means that 
embodiments of the invention can be implemented in a cost 
effective manner. 

The GSM gateway 8 of Figure 1 can be modified to incorporate GPRS 
signalling support so that a user within the WIO environment is 
able to communicate with the external world using the GSM network 
to transmit GPRS packets of data. This signalling also permits an 
external user using the GSM network to send GPRS packets of data 
to a user within the WIO office. This means that GPRS tunnelling 
protocols are supported by the GSM, gateway 8. Additionally home 
location register 120 related GPRS signalling support is added to 
the GSM gateway 8. 

However, an alternative preferred embodiment will now be 
described in relation to Figure 2. 



In the following discussion, the following abbreviati 



used: 



. wo 7 (ITU Standard, the common language 
SS7 Signalling System No 7 (ITU 

between telephone netwo..s^^ ^^^^^^ ^^^^^^^^ ^^^^^^ 

MAP Mobile Application Part (part o 

specific to ^^"^^ Application Part (part of the 

TCAP Transaction Capabilities app 

TCP/IP protocol suite) • 
SCCP Signalling Connection Control 

protocol suite). ^^^^ SS7 • 

MTP3 Message Transfer Protocol. Level ^ P . 

protocol suite). ^ ^^^^^ 33, 

j,TP2 Message Transfer Protocol. 

protocol suite) . ^^^^ 33, 

= T-ransfer Protocol , Level i 
MTPl Message Transrer 

protocol suite) . 

GTP GPRS Tunnelling protocol. 

I.2TP Layer 2 Tunnelling Protocol^ ^^^^^^ ^^^^^^^^ 
TCP Transmission Control Protocol (part 

suite, maintained by IETF) . p^^^tocol suite. 

UDP user Datagram Protocol (part of the TCP/IP P 

maintained by IETF) . ^^^^^^ ^^^^^^^^ ^^.^^^ 
IP internet Protocol (part 

maintained by IETF) . protocol suite 

IPSec IP security extensions to the TCP/IP P 

^^^"^^^ * . TCP/IP protocol suite 

„XP Mobile IP, .^iUty extensions to the TCP/IP 

(IETF) . 

EIR Equipment Identity Register. 
BSS Base Station Subsystem. 

ITU international Telecommunications Union. 

IETF internet Engineering Taslc Force. 

VLR Visitor Location Register. 



SMS-GMSC Short Message Service Gateway Mobile Switching Centre. 
HLR Home Location Register. 
EIR Equipment 

It should be noted that the protocol layers MTPl-2 define the 
physical inplementation of the "narrowband" SS7 network. The MTPB 
layer of the SS7 protocol suite is used to transfer messages 
between two addresses, in a "narrowband" SS7. The MTP3 layer 
includes features which makes SS7 relatively tolerant to physical 
faults. Application level signalling messages which are 
transaction specified such as MAP messages, are transferred over 
the TCAP layer. The TCAP layer within SS7 is transferred over the 
SCCP layer. The SCCP layers relies on the MTP3 layer for 
addressing and some level of fault tolerance. All signalling 
toward SS7 networks within GPRS is based on MAP. 

In an IP based network, application level messages may be 
transferred e.g. via UDP (with no guarantee that message was ever 
received by recipient) or via TCP (which includes "handshaking" 
and retransmission mechanisms, that guarantee delivery within 
certain constrains, if physically possible). The TCP/IP protocol 
suite does not go down to the physical levels, so it does not 
inherently include the level of fault tolerance introduced by 
MTP3 to the full SS7 protocol stack. 

TCP/IP can be made relatively reliable, by designing the physical 
network in a reliable way, independent of the higher level TCP/IP 
protocols. The upper levels of SS7 may in practice be carried of 
TCP/IP based network although this is not yet standardised. 

As an alternative to the modified GSM gateway, a more general 
signalling gateway 106 in the GPRS network 200 can be provided 
which acts a relay between TCAP/SCCP/MTP3/MTP2/MTP1 protocols of 
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Of the WIO network 

the GPRS network 200 and _ ^ inclement the 

,00. The signalling gateway interface, the 

.actions Of the Cs (between the S^K ^^^^^^^^^^ 
(between the SGSN and the SMS G ^^^^^^^^ 

- SGSH and the HI.) ^^^^^^^^^^ 3GS. and the KIR) 

„,R) interface and the ^^^^ 

interface. The ".^^^^^^J^^^^^^ over XP without having 

support the functions of thes ^^^^^^^^ 
to support the SS7 protocol by carry 
protocol conversions. 

types of networks. 

^ ftrsN) 130 is provided to add GPRS 
X.e insane. GPKS -PP=« .^.caUy prcviaed 

by Che service GPRS supp ^^^^ provides 

into the WIO office netwcr.. m other »o ^^^^^^ ^ ^ 

Of the sa^e ^^^^^Z. .00. The X.S» .30 i,^le-» 
^ the OGSH .n the GPRS n ^^^^ ,^„ion,Uty with 

therefore a combination of SGS» ^^^^ ^ 

appropriate J .nCuded in the office or the 

=ta„aara alone ele^t which can ^^^^ ^^^^^^ 

' TtirLT^O to th. intranet location register 1,S. 
directly or via the aateway 3. 

the intranet 1.0 and the GSM radio access gateway 

rtnn IP based external 
X- ^"'"'\r:::: vision o.^. ^..s. there 

interfaces fro. the ^,„,,,a GPRS ele^nts. 

„e two modified interfaces compared " ^ 
Pirstly the fra^ relay based station controller 



as Gb in GPRS must be modified to allow communication with the 
GSM radio access gateway 3 using the Internet protocol. The 
interface between the SGSN 186 and the base station system 188 is 
the Gb interface in the conventional GPRS system 200. The GSM 
radio access gateway 3 may be functionally equivalent to the base 
station controller of a conventional GPRS system. The protocol 
stack which implements the interface using the Internet protocol 
between the IGSN 130 and the GSM radio access gateway 3, could be 
e.g. BSS Gb/L2TP/IP or BSS Gb/GTP/UDP/IP. Both L2TP and GTP are 
known tunnelling protocols, which can be used to carry BSS Gb 
over IP. Any other tunnelling protocols may alternatively be used 
to carry BSS Gb-over-IP. These protocol stacks permit signals 
received in the format usually used in the Gb interface to be 
converted to IP signals. 

secondly, the SS7 based interfaces with the GSM core networks 
network elements must be modified, so that the Intranet-GSN 130 
may communication with them over an IP based interface. The SS7 
interfaces are with the MSC/VLR (i.e. the Gs interface in GPRS), 
with the short message service gateway mobile switching centre 
(SMS-GMSC) (Gd interface) , with the HLR (Gr and Gc interfaces) , 
and the EIR (Gf interface) . All of these interfaces of the known 
GPRS system use a subset of the GSM-MAP protocol (Mobile 
Application- Part) over a TCAP/SCCP/MTP3/MTP2/MTP1 protocol stack. 
The IGSN 130 instead implements a MAP/TCAP/UDP/IP protocol stack 
to communicate with a network element in the operator's network 
acting as a signalling gateway i.e signalling gateway 106. In 
other words communications between the IGSN 130 and the GPRS 
network 200 is via this stack so that signals for the office 
network are in the IP format and signal from the office network 
to the GPRS network are in the MAP format. 

AS can be seen from Figure 2 .the intranet GPRS support node 130 
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...r 128 the intranet 
u ^r,i-ranet location register 128. T:ne 
is connected to the xntranet ^^^^^^^^^ ^ ,o. the GSM radio 
190 which may be the same or ^ ^^^^^ ^^^^ ^^^^^^^ ^. 
access gateway and a wireless ^^^^ transceiver 

network including the mobile stations 



Stations 2) 



• corporate signalling support for the GSM 
IGSN 130 may J gateway 106. 

gateway 8 if there is not separate 

. .he external environment is converted by 

„.o are ^naged by the co^ ,„.,„^nt. In o.her words, the 

prc^iaer ;'';^^,^„„„„, taXe the place o. the CS« 

operator of the WXO e„ ^^^^^^^^ ^^^^^^^ 

service provider ^''^^ ^^^^,,„„ ^^i.ter. The IOS» 1.0 

over the function of the home 
therefore ^sKs the existence of the U>AP 
of the GPRS network 200. 

^leo act in similar tnanner 

-node 130 can also act j." 

Xhe intranet GPRS supper, nc^ ^^^^^^^^ 

.o the gateway GPRS support nodes ^ ^ 

different operators in "-^""^ ^Jf^/^^^^ioation curators 

rPRS backbones of two teieconui 
202 between the GPRS functionality. The border 

i3 provided by ^-^J;;;^^^^^^,,,, ..e IGSN 130 providing 
gateway functionality is i P .^^ernet, to the GPRS 

it with a secure IP based tunnel oyer t 

J rhe network operator, i.e « 
backbone -^^^ j^^^^^^ ,,,3 ^.....ks 200 can be regarded as 
WXO environment 1 0 and ^ ^^^^^^ ^^^^^^^ 

separate networks eacn o communications 
border gateway functionality to allow 
between the networks. 

1 ^ ^^/ in the IGSN is to provide 
• 1 ,«oTii- this functionality m tne 
one way to implement tnis i- 



an IPSec based tunnel from the IGSN 130 to the border gateway 104 
of the GPRS network 200. The border 104 gateway of the network 
200 may typically be an firewall router product. Any other secure 
IP based virtual private network (VPN) technology' may be 
alternatively used. It is also possible to have a dedicated line 
between the border gateway 104 and the IGSN 130. 

The intranet GPRS support node 130 thus acts as a gateway between 
the intranet location register 128 and the GPRS network 200 
operated by the external operator. Thus the intranet GPRS support 
node 130 converts GPRS signals from the GSM network into a form 
in which they are compatible with the intranet location register 
128 of the WIO office. Likewise, the intranet GPRS support node 
130 ensures that signals intended to be GPRS signals in the GSM 
network from the WIO office are converted into a form conpatible 
with the GPRS service. 

The operability of the intranet GPRS support node 130 supported 
WIO office and the external GSM network providing the GPRS 
service is established with roaming agreements between the GSM 
network operator and. the WIO office provider. The link between 
the GSM operator which provides the GPRS service and the intranet 
GPRS support node 130 is as discussed hereinbefore provided by 
the border gateway 104 and the border functionality of the IGSN 
130. The border gateway 104 and border functionality of the IGSN 
130 provides a link similar to that provided by gateways between 
different GSM operators in conventional systems. 
The GPRS network 116 comprises the usual GPRS components 
including: mobile switching centre MSG and visitor location 
register VLR 116; home location register HLR 120; short message 
service gateway mobile switching centre/short message service 
interworking mobile switching centre SMS-GMSC/SMS-IWMSC 178; 
short message service centre SMS-SC 170; gateway GPRS switching 
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a connection to othar packet data 
node GGSN 182 provxdxng ^^^^ ^^^^ ,,3, 

networks XS., ^^^^ J^.^ bo« .OS ™ay .e 

■ .-rt that the intranet GPRS support node 130 
It should be appreciated th ^^^^^^^^^ conventional 

does not need to provi e ^^^^ ^^^^ mtemet protocol 

servin. OPHS support r^'^ J .erein^fore, kno«, servin. 

.ntertaces are «J ^„ interface to deal 

rh^rarir rela; and the protocols as as 
::te;.aces to deal with the Internet protocol. 

. .o Figure 3 which shows a block diagran, of the 
Reference is made to Figure ^ ^^^^^^ 

intranet CPHS support node 130 of F ^ ^^^^^^^^ 
sche^ticallv the functions this ^^^^ ^^^^^^^^ ^^^^^^ 
support node 130 has a first pa ^ ^^^^^ 
CPRS support node functionality and «° J ^^^^ 

... serving GPRS support node functional 

provides the -"'"^ ^.aditionally a third part 136 

"s anrwall r:irtual private network function, .his 

fi:::: auows secure .enci^ted, 

geographically -"^irrirtrrfunction. 
suitable product can be used to 

. 132 has a first, register 138 which stores 
The first part m ha= ^^^^ ^^^^^^^^ 

information "^^^ " ^J^/ part 132 also has a 

management and the J access point and 

intranet --"j::;;^^ ^,„, a„a session manger 1. has, 

session manager 14^. user's Internet 

V ^ r,«T-t 136, connections for the user 
via the thxrd part ^ ^^^.^ 

protocol traffic between the WIO o ^^^^^^^ ^^^^ 

port 152 or a private intranet port 154. P 
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152 allows the connection with a public network eg network 200 of 
Figure 2. The private intranet port 154 allows the connection 
with the WIO network of Figure 1. 

The second part 134 has a register 144 for storing GPRS mobility 
management information and packet data protocol PDP context 
information. The second part 134 also has a serving GPRS support 
node registration services part 146 and a location and session 
manager 148. The location and session manager 148 and the access 
point and session manager 142 are connected together by a 
connection 150 using the GPRS tunnelling protocol GTP to allow 
the exchange of information there between. The location and 
session manager 148 is also connected via the firewall 136 to the 
public Internet and private Intranet ports 152 and 154. 

The third part 136 of the intranet GPRS support node 130 provides 
a firewall function and thus prevents unauthorised communications 
from taking place between the private intranet and the public 
Internet . 

The public Internet port 152 has two tunnels or connections. The 
first connection 156 allows a connection with an Internet access 
point, eg to an IP network. This connection 156 receives and 
provides Internet protocol traffic of the users from and to the 
access point and session manager 142. The second connection 158 
of the public Internet port 152 provides a connection to the home 
network (PLMN public land mobile network) backbone. This second 
connection 158 receives traffic from and provides traffic to the 
location and session manager 148 and the access point and session 
manager 142. This traffic consists of GPRS tunnelling protocol 
traffic to and from the location and session manager 158 and the 
access point and session manager 142 and GPRS domain name system 
traffic from the location and session manager 148. 



WO 00/76145 

. r,»rt 154 has three connections 160 to 164. 

The private intranet p connection to the 

xne nrst connection ^^^^^^^^ ana provides 

,„„.net ^ ,,3sion ^naser 14.. This traffic 

„.Hic to the ac ss P ^^^^^^^^ ^^^^^^^ 

comprises the ^ ,„^ection to the GSM radio access 

connection 162 prov. ,,,,, 
gateway 3 as oes the t ^^^^^^^ ^^^^^^^ ^^^^ 

connections 162 ana x .^^nina 
^agen,ent and session manage,nent signalling. 

130 has the advantage that the 

..is intranet 0.^ -^^"^ f , the serving GPKS 

interfaces between the base ^ ^ ^^^^^ ^^^^^^ 

snpport node, between .he base ^^^^^^ ^^^^^ 

switching centra 116, bet ^^^^^^^ ^^^^^^^^ ^^^^ 

ho« location «9-ter ^^^^ of the present 

internet protocol. ^^^^ply ,3 

invention to be ^"^^--'^^j:, ele^nt used in the 

co^ared to the corresponding netv^r ^^^^^^^^ 

currently ^^'^^^/^^^J'^ ..aition to the Internet. 
Ethernet ^y ^^fj^ '^^^ «I0 environment froe 

Traffic J ^„„,_„ent does not need to travel 

mother user «"'^-;- ..e re^te operator 

over the Internet back ^^^^ .,^,3 

public Land Mobile Network gateway GPRS supp 
improves both performance and security. . 

„f .he steps taken to establish a GPRS connection 
A summary of tne st-euo nn^,,^. 
within the office environ„.nt WIO are as follows. 

, Kobile terminal sends an «tach Revest to lOSH 130 using 

I S SGSN function via the GSM Radio Access Gatew y 3 
, ; optionally uses the Protocol to check 



identified terminal is a subscriber of the intranet local 
register 128. 

If the identity code is found from the LDAP based intranet- 
local register 28, the user is authenticated (exchange of 
authentication data between the intranet location register 
and the mobile terminal, via, IGSN 130 and the GSM radio 
access gateway 3. Finally the IGSN 130 sends an attach 
accept message to the mobile terminal 1 via the GSM radio 
gateway 3. Go to step 6. 

If the identity code was not found in the intranet location 
register a query is made via the signalling gateway 106 to 
the home location register 120 in the PLMN network 200. 
If the identity code is found in the home location register 
120, the user is authenticated (exchange of authentication 
data between th6 home location register 120 and the mobile 
terminal 1 via the IGSN 130. signalling gateway 106 and the 
home location register 120. The IGSN 130 sends an attach 
accept message to the mobile terminal 1 via the GSM radio 
access gateway 3 . 

To get an Internet protocol address, the mobile terminal 
then sends an activate packet data protocol context request 
to the IGSN 130 using its SGSN function via the GSM radio 
access gateway 3 . 

The IGSN's 130 SGSN function sends internally a 
corresponding create packet data protocol context request 
to its own GGSN function. 

The IGSN's 130 GGSN function allocates an IP address to the 
mobile terminal by replying internally to the IGSN's 130 
SGSN function with a create packet data protocol context 
response message. 

The IGSN's 130 SGSN part then sends activate packet data 
protocol context accept, message to the mobile terminal via 
the GSM radio access gateway 3. 
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• ..tablished and the external computers 

mav communicate to 

.30 ana tne .s„ radio access gateway 3. 

^ = 5 and 3 are used to establish a 
Those same steps except steps 2 and 3 a 
connection with the external environment. 

.ateway 3 can be modified so as to deal with 
The GSM radio access gateway 3 ^^^^^ ^^^^ 

HiPERLAN based radio access or any 

, V access. HIPERLAN is a local area ne 
network based access. ^^rfitional to the radio, access 

- - as a„ .a..v ..e ..ue 

,„ea on ..e ^ ..^ed «aio access. ..ain 

telephones so J^";^ to the use of the 

this he as an aUemat. ^^^^ ^^^^^^^^^^ ^^^^^ ^ 

0S« standard. In the a ^^^^^^^ ^^^^^ 

provided Which can „XPEK>^ could 

"'"m «r «ice and 0S« used in the external 
^ er h s inproves performance within the local area 

="™f the WIO Office and allows the roan^n, infrastructure 
network of the WIO oixi<- outside the WIO 

provided hy 3S« to he used when the telephone iS 

environment . 

rr^r-^vs^if^ IP home and foreign 
..is can he achieved hy f ^1„,„,. ,adin. 

agent functionality in the '^'^ ,,3, ^ 

„,.eless 1^ support in an ^^^^ ^^^^ 

integrating the ™ohUe .? mte ^^„t, , roaming can 

function ,IP address allocation^ "^'^^....^s local area networ. 
^ achieved. »hen roa..ng outs.de the ^^^^^ 

a session must be re esuai-.x 
coverage area, a sess.o 

protocols, but the same Internet protocol 
by the dual mode terminal. 
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in some embodiments of the invention, the intranet location 
register can be omitted. Instead the home location register of 
the network operator can be used to store the required 
information. The home location register is connected to the 
intranet, via the signalling gateway 106 and the IGSN 130 at the 
corporate premises. The home location register includes WIO and 
GPRS functionality. If the network operator supports location 
based billing schemes, the GPRS service may be provided with a 
discount to users accessing the service via the customer's GSM 
radio access gateway 3 and the IGSN 130. 

It should be appreciated, that in some embodiments, the intranet 
GPRS support node is only connected to the GSM radio access 
gateway 3 within the office environment. The other connections 
shown within the office between the intranet GPRS support node 
130 and the wireless local area network 192, the intranet 190 
and the intranet local register 128 are all optional. 

The WIO network may instead be a network provided by an Internet 
service provider. 

Whilst preferred embodiments of the present invention have used 
the LDAP protocol, any other suitable protocol can be used. 
Likewise whilst the preferred embodiment of the present invention 
has been described in the context of a GPRS service, embodiments 
of the present invention may use any other suitable data service. 
Likewise embodiments of the present invention are also compatible 
with any suitable wireless communications standard or method as 
well as GSM. 

In the preferred embodiment of the present invention, the 
Internet protocol is used for the payload within in the WIO 
office and for connections between the WIO office and the GSM 
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network. 

f present invention described hereinbefore 

The embodiment of the present m , . ^ 

3UOWS the info^Uon technolosv department of a =o^o.a « 
™ its own user base and hence to ^age its internal radxo 
xn pa.ticu.a. CPKS co™«nicatio„s which both o....nate 
and arrive at users within the internal network may not incur 
Charges with the operator which manages the external networ. to 
..e corporate network is connected tor external 
communications . 

embodiments of the present invention have the advantage that an 
integrated wireless system can be provided for both voice and 
data co^^icaticn within an office which is co^atrble w.th the 
protocols which are used in the office. The protocols wh.ch are 
preferred in the office environment may be different to those 
used in the networks. En^odiments of the present invention also 
are co^tible with the Internet, the Internet protocol or other 
protocols Which are typically used or proposed to be used .n the 

^ ^^^-.Tor-VcT This means that those 
office environment in computer networks. This me 

^. 1^^, ovr,erience are able to manage the 
with information technology experience ai 

internal corporate network. 



WUIIU//0149 



rx. I /inuu/uiNMU 



Claims ; 

1. A network element, said network element being arranged to 
act between a first IP based network and a second packet data 
network, said element comprising: 

a first interface arranged to communicate with said first IP 
based network using said IP protocol to receive signals from and 
send signals to the first network, said first IP based network 
being a private computer based network comprising wireless 
capabilities, 

a second interface arranged to comrmmicate with said second 
network via an IP based connection to receive signals from and 
send signals to the second network. 

2. A network element as claimed in claim 1, wherein said first 
interface uses a tunnelling protocol to communicate with the 
first network. 

3. A network element as claimed in claim 2, wherein said 
tunnelling protocol is one of: 

L2TP and GTP. 

4. A network element as claimed in claim 1, 2 or 3, wherein 
said second network is a GPRS network and said network element 
incorporates serving GPRS support pode and gateway GPRS support 
node functionality. 

5. A network element as claimed in any preceding claim, wherein 
said second interface includes one or more of the following 
layers in its protocol stack: 

MAP; TCAP; UDP; IP. 
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6 A network element as claimed in any preceding claim, wherein 
said second interface is arranged to communicate with a gateway 
element of said second network. 

7 A network element as claimed in any preceding claim, wherein 
the first interface uses the LDAP protocol to communicate with at 
least one element of said first network. 

. A communications system comprising a first IP based network 
and a second packet data network, said first and second networks 
being connected-by a network element as claimed in any one of the 
preceding claims. 

9. A system as claimed in claim 8. wherein said second network 
is connected to said element by a border gateway. 
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10. A system as claimed in claim 9 wherein said border gateway 
and said element are connected by a tunnel. 

11. A system as claimed in claim 9, wherein said second network 
is connected to said element by a virtual private network. 

12 A system,, as claimed in any of. claims 8 to 11, wherein at 
least one of said first and second networks at least partially 
comprises a wireless communication part. 

13. A system as claimed in claim 12, wherein the wireless 
communication part uses the GSM standard. 

14. A system as claimed in claim 12, wherein said second network 
is general packet radio service network. 

15. A system as claimed in any of claims 8 to 14. wherein said 



first network is a WIO network. 



16. A system as claimed in any one of claims 8 to 15, wherein 
said first network comprises a register for storing information 
relating to users in said first network, said register being 
arranged to be connected to said element. 

17. A system as claimed in claim 16, wherein said register is in 
accordance with the LDAP protocol. 

18. A system as claimed in any of claims 8 to 15, wherein said 
second network comprises a register for storing information 
relating to users in the first network, said register being 
accessible by said element. 

19. A system as claimed in claims 16, 17 or 18, wherein said 
register stores information relating to the configuration of the 
users . 

20. A system as claimed in any of claims 8 to 19, wherein a 
signalling gateway is provided in said second network to modify 
signals to and from said first network to be compatible with said 
second network and vice versa. 

21. A system as claimed in any of claims 8 to 20, wherein dual 
mode terminals are provided to peinnit a user to use a wireless 
local area network mode in the first network and a GPRS mode in 
the second network. 

22. A system as claimed in any of claims 8 to 21, wherein said 
element is part of said first network. 
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With reqard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an Invitation under Article 14 are referred to in t^^J^ report as ^onginaliy filed 
and are not annexed to this report since they do not contain amendment (Rules 70. 16 and 70.17)). 
Description, pages: 



1-24 



as originally filed 



Claims, No.: 

6-22 
1-5 



as originally filed 
as received on 



1 9/09/2001 with letter of 



19/09/2001 



Drawings, sheets: 

V3-3/3 as originally filed 



2 With regart! to the language, ail the elements marked above were available or furnished to this Authority in the 
" language in which the international application was filed, unless othenvise indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the International application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of intemational preliminary examination (under Rule 
55.2 and/or 55.3). 

3 With regartS to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
" international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written fomn. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written fomi. 

□ fumished subsequently to this Authority in computer readable fonn, 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished- 

□ The statement that the infomiatlon recorded in computer readable fomi is identical to the written sequence 
listing has been fumished. 
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the description, 
the claims, 
the drawings. 



Nos.: 
sheets: 



5. n This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucti amendments must be refened to under item 1 and annexed to tfiis 
report.) 

6. Additional observations, If necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 
Inventive step (IS) 
Industrial applicability (lA) 



Yes: 
No: 

Yes: 
No: 

Yes: 
No: 



Claims 1-22 
Claims 

Claims 

Claims 1-22 

CJalms 1-22 
Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects In the form or contents of the International application have been noted: 
see separate sheet 



VI 11. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(li) with regard to novelty, inventive step 
or Industrial applicabtiity; citations and explanations supporting such statement 

1 . The subject-matter of independent claim 1 does not involve an inventive step and 
claim 1 therefore does not meet the requirements of Art. 33(1) and (3) PCT. 

1.1 Claim 1 relates to a network element for Intenvorking a private IP based network 
and a second network. 

D1 = WO 98 32301 A (ERICSSON TELEFON AB L M) 23 July 1998 (1998-07- 
23), which relates to the same technical field of InterworWng between 
public/private data networks, is considered as the closest prior art. 

D1 , in the terminology of claim 1 , discloses a networi< element (see GGSN in Fig. 
1), said network element being arranged to act between a first IP based networi< 
(page 10, lines 18-19, page 4, lines 17-23, Fig. 1) and a second packet data 
networi< (page 10. lines 22-23, 29-30. Rg. 1). s^d element comprising: 

a first interface arranged to communicate with said first IP based network using 
said IP protocol to receive signals from and send signals to the first networi<. said 
first IP based network being a private computer based network (page 1 , lines 6-7), 
said interface being an-anged so that traffic intended for a user within the first 
network from another user within said first network can occur without any 
signaling occurring externally of said first network (Fig. 1. Fig. 3). 

a second interface arranged to communicate with said second networi< via an IP 
based connection to receive signals from and send signals to the second network 
(page 10, lines 24-26). 

1 .2 Claim 1 differs from D1 only in that the first IP based private computer networic 
comprises wireless capabilities. 

It is noted that a broad interpretation of the expression "wireless capabilities^* 
could obviously include the use of wireless LANs as in the IP based private 
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computer network disclosed in D1 (see page 10. lines 18-21, page 14, lines 29-31 
and Fig. 3), therefore rendering the subject-matter of claim 1 not inventive vis-a- 
vis D1 . 

It is further noted that, In a private IP network, It is well known to the person skilled 
in the art that traffic and communication between end stations within said network 
(eg wireless hosts, optional servers, Intranet end stations In Fig. 3) occur 
without any external signaling. Therefore the additional feature incorporated to 
the amended claim 1 is rendered obvious by D1. 

The expression wireless capabilities will be nonetheless also interpreted more 
restrictively in the sense of the application, such as the capability of the private 
network to manage communication between wireless mobile terminals 
adhering to a public cellular network standard such as GSM, GPRS. 

However, the subject-matter of claim 1 still lacks Inventiveness under this narrow 
interpretation of the expression: 

1 .3 The objective problem is to reduce costs and increase reachability in the 

communication with public mobile terminals within the private IP network. Starting 
from D1\ the skilled person is aware of the fact that only the security aspects -and 
not the cost aspects- are treated In ^aid document. The skilled person would 
therefore look for documentation regarding other aspects in the interworking of 
public and private IP networks and come across D3 = JORI PAANANEN: 
'Internet Telephony merges with the GSM Network* ERCIM NEWS ONLINE 
EDITION, [Online] April 1999 (1999-04), pages 1-2. XP002124263 Retrieved 
from the Internet: <URL:http:/Avww.ercim.org/publlcation/Erci 
m_News/en37/paananen.html> [retrieved on 1999-11-25]. The skilled person 
would adapt the solution disclosed in D3 (see Page 1) consisting of merging the 
private IP network and the GSM network and thus enabling the private IP networi< 
to communicate with public GSM tenminals and thus achieve ''wireless 
capabmtiesT in the sense of the application^ thus arriving at the subject-matter of 
claim 1 . Also D2 = MARKKU KYLAnpAA: •Mobile Multimedia White Paper' 
VTT/PROJECTS, [Online] 12 October 1998 (1998-10-12), pages 1-6, 
XP0021 24264 discloses the same type of solution (page 6, lines 8-12). 
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2. Claim 8, which claims a system including the subject-matter of claim 1, adds no 
additional subject-matter of significance to claim 1 . Therefore, the above- 
mentioned objection regarding inventive step also applies to claim 8, Art. 33(1) 
and (3) PCT, 

3. The additional features of the dependent claims 2-7 and 9-22 do not seem to add 
anything inventive to the independent claims because these features are either 
known from the prior art (eg tunnelling protocol, D1, page 6. lines 19-20, second 
network being a GPRS network, D1, Fig 1) or common measures or variations 
(Art. 33(3) PCT). 

Re Item VII 

Certain defects in the international application 

1 . The independent claims should have been in the two-part form vis-a-vis D1, Rule 
6.3(b) PCT. 

2. D1, D2 and D3 should have been mentioned in the description, Rule 5.1(a)(ii) 
PCT. 

3. The description should have been adapted to any new claims. Rule 5.1 (a)(!ll) 
PCT. 

4. The claims should have contained reference signs in parentheses, Rule 6.2(b) 
PCT. 

Re Item VIII 

Certain observations on the international application 

1 . The expression "comprising wireless capabilities" in claim 1 , line 8 is not clear. 
More precisely, it is not clear how this should be interpreted regarding the exact 
scope of protection sought (Art. 6 PCT), see also Item V, Point 1 .2 
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Claims: 

1. A netwoxk element, said network element being arranged 
to act between a first IP based netv/ork and. a second packet 
data network, said element comprising: 

a first interface arranged to communicate with said 
first XP based network using said IP protocol to receive 
signals from and send signals to the first network, said 
first IP based network being a private computer baaed 
network coti5)rising wireless capabilities, said interface 
being arranged so that traffic intended for a user within 
said first network from another user within said first 
network can occur without any signaling occurring 
externally of said first network, 

a second interface aafranged to communicate with said 
second network via an ip based connection to receive 
signals from and send signals to the second network. 

2. A networic element as claimed in claim 1, wherein said 
first interface uses a tunneling protocol i:o comimmicate 
with the first network . 

3. A networlc element as claimed in claim 2, wherein said 
tunneling protocol is one of i 

L2TP and OTP. 

4. A network element as claimed in claim 1, 2 or 3, wherein 
said second network is a GPRS network and said network 
element incorporates serving GPRS support node and gateway 
GPRS support node functionality- 
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5 , A network elemejxt as claimed in any preceding claim, 
whLerein said second interface includes one or more of the 
following layers in its protocol stack; 
MAP;TCAP;XJDP;IP. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/I BOO/00840 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70.17)): 
Description, pages: 

1 .24 as originally filed 

as originally filed 

as received on 1 9/09/2001 with letter of 1 9/09/2001 

Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written fomri. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Claims, No.: 

6-22 
1-5 
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□ the description, pages: 

□ the claims. Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-22 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1 -22 

Industrial applicability (lA) Yes: Claims 1 -22 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

Vili. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . The subject-matter of independent claim 1 does not involve an inventive step and 
claim 1 therefore does not meet the requirements of Art. 33(1) and (3) PCT. 

1.1 Claim 1 relates to a network element for intenA^orking a private IP based network 
and a second network. 

D1 = WO 98 32301 A (ERICSSON TELEFON AB L M) 23 July 1998 (1998-07- 

23), which relates to the same technical field of intenvorking between 
public/private data networks, is considered as the closest prior art. 

D1 , in the terminology of claim 1 , discloses a network element (see GGSN in Fig. 
1), said network element being arranged to act between a first IP based network 
(page 10, lines 18-19, page 4, lines 17-23, Fig. 1) and a second packet data 
network (page 10, lines 22-23, 29-30. Fig. 1), said element comprising: 

a first interface arranged to communicate with said first IP based network using 
said IP protocol to receive signals from and send signals to the first network, said 
first IP based network being a private computer based network (page 1 , lines 6-7), 
said interface being arranged so that traffic intended for a user within the first 
network from another user within said first network can occur without any 
signaling occurring externally of said first network (Fig. 1 , Fig. 3), 

a second interface arranged to communicate with said second network via an IP 
based connection to receive signals from and send signals to the second network 
(page 10, lines 24-26). 

1.2 Claim 1 differs from D1 only in that the first IP based private computer network 
comprises wireless capabilities. 

It is noted that a broad interpretation of the expression "wireless capabilities^' 
could obviously include the use of wireless LANs as in the IP based private 
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computer network disclosed in D1 (see page 10, lines 18-21, page 14, lines 29-31 
and Fig. 3), therefore rendering the subject-matter of claim 1 not inventive vis-a- 
vis D1 . 

It is further noted that, in a private IP network, it is well known to the person skilled 
in the art that traffic and communication between end stations within said network 
(eg wireless hosts, optional servers, Intranet end stations in Fig. 3) occur 
without any external signaling. Therefore the additional feature incorporated to 
the amended claim 1 is rendered obvious by D1 . 

The expression wireless capabilities will be nonetheless also interpreted more 
restrictively in the sense of the application, such as the capability of the private 
network to manage communication between wireless mobile terminals 
adhering to a public cellular network standard such as GSM, GPRS. 

However, the subject-matter of claim 1 still lacks inventiveness under this narrow 
interpretation of the expression: 

1 .3 The objective problem Is to reduce costs and increase reachability in the 

communication with public mobile terminals within the private IP network. Starting 
from D1 , the skilled person is aware of the fact that only the security aspects -and 
not the cost aspects- are treated in said document. The skilled person would 
therefore look for documentation regarding other aspects in the intenworking of 
public and private IP networks and come across D3 = JORI PAANANEN: 
'Internet Telephony merges with the GSM Network' ERCIM NEWS ONLINE 
EDITION, [Online] April 1999 (1999-04), pages 1-2, XP0b2124263 Retrieved 
from the Internet: <URL:http://www.ercim.org/publication/Erci 
m_News/en37/paananen.html> [retrieved on 1999-11-25]. The skilled person 
would adapt the solution disclosed in D3 (see Page 1) consisting of merging the 
private IP network and the GSM network and thus enabling the private IP network 
to communicate with public GSM terminals and thus achieve "wireless 
capabilities^' in the sense of the application, thus arriving at the subject-matter of 
claim 1 . Also D2 = MARKKU KYLANPAA: 'Mobile Multimedia White Paper' 
VTT/PROJECTS, [Online] 12 October 1998 (1998-10-12), pages 1-6, 
XP0021 24264 discloses the same type of solution (page 6, lines 8-12). 
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2. Claim 8, which claims a system including the subject-matter of claim 1 , adds no 
additional subject-matter of significance to claim 1 . Therefore, the above- 
mentioned objection regarding inventive step also applies to claim 8, Art. 33(1) 
and (3) PCT. 

3. The additional features of the dependent claims 2-7 and 9-22 do not seem to add 
anything Inventive to the independent claims because these features are either 
known from the prior art (eg tunnelling protocol, D1, page 6, lines 19-20. second 
network being a GPRS network, D1, Fig 1) or common measures or variations 
(Art. 33(3) PCT). 

Re Item VII 

Certain defects in the international application 

1 . The independent claims should have been in the two-part form vIs-a-vIs D1 , Rule 
6.3(b) PCT. 

2. D1, D2 and D3 should have been mentioned in the description, Rule 5.1(a)(ii) 
PCT. 

3. The description should have been adapted to any new claims, Rule 5.1 (a)(lll) 
PCT. 

4. The claims should have contained reference signs in parentheses. Rule 6.2(b) 
PCT. 

Re Item VIII 

Certain observations on the international application 

1 , The expression "comprising wireless capabilities" in claim 1 , line 8 is not clear. 
More precisely, it is not clear how this should be interpreted regarding |the exact 
scope of protection sought (Art. 6 PCT), see also Item V. Point 1 .2 
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Claims : 



1. A network element, said network element being arranged to 
act between a first IP based network and a second packet data 
network, said element comprising: 

a first interface arranged to communicate with said first IP 
based network using said IP protocol to receive signals from and 
send signals to the first network, said first IP based network 
being a private computer based network comprising wireless 
capabilities, 

a second interface arranged to communicate with said second 
network via an IP based connection to receive signals from and 
send signals to the second network. 

2. A network element as claimed in claim 1, wherein said first 
interface uses a tunnelling protocol to communicate with the 
first network'. 

3. A network element as claimed in claim 2, wherein said 
tunnelling protocol is one of: 



4. A network element as claimed in claim 1, 2 or 3 , wherein 
said second network is a GPRS network and said network element 
incorporates serving GPRS support pode and gateway GPRS support 
node functionality . 

5. A network element as claimed in any preceding claim, wherein 
said second interface includes one or more of the following 
layers in its protocol stack: 

KiAP; TCAP; UDP; IP. 



L2TP and GTP. 
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The fcUowing person is | y | agent ~| common representative 

and I Xj has been appointed earlier and represents the applica;jt(s) also for international preliminary examination. 
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1 . The applicant wishes the international preliminary e^camination to start on the basis of: 
I X I the intcmationa] application originally filed 

the description f I as originally filed 

1 I as amended under Aniclc 34 

the claims I 1 as originaUy filed 

as amended under Article 19 (together with any accompanying statement) 
j ] as amended under Article 34 

the drawings | J as originally filed 

r I as amended under Article 3d 

2. I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3 . The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
— from the priority date unless the International Prcliminajy Examining Authority receives a copy of any amendmcnto made 

under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check- 
box mey he marked only where the time Omit uruhrAriich 19 has not yet a^fredj 

* Where no check«bax is marked, international prelinunaiy examination will start on the basis of the iniemotional application 
as originally filed or, where a copy ofamendmcnts to the claims under Article 19 and/or amendments of the international application 
under Article 34 are received by the International Prelimiaaty Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as SO amended. 



Langunge for the purposes of international preliminary examination: .English 

I iC I which is the language in which the international applicftlion was filed. 

I J which is the lanauage of a translation furnished for the purpo.^es of interna cional search. 

I I which is Ihe language of publication of the international application. . 

I I which is the language of the Iranslaiicn (to be) furnished for the purposes of intcrnolional preliminary examination. 
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1. translation of intem^Qoaal application 


sheets 


□ 




2. ametidments under Article 54 


sheets 


□ 


□ 


3. copy (or, where re quired, translation) of 
amendments under Article 19 


sheets 


□ 


□ 


4. copy (ot, where required, translation) of 
statement under Article 19 


sheets 


D 


□ 


5. letter 


sheets 


□ 


□ 


6. other (spee^) 


sheets 


□ 


□ 


The demand is also accampaiiied by the item(s) marked bdow: 








1 . 1 y 1 fee calculation sheet 


4, 1^ 1 statement explaining lack of signature 




2. I 1 separate signed power of altom^ 

3. pn copy of general power of attorney; 
— reference number, if any: 


5. n~l nucleotide and or amino acid sequence listing in 
* computer readable form 

6. [ 1 cfthcr (jpeei/if): 


BoxNo Vn SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 


Vexf to ioeh tisnatitntf indicate the name cfdte perton sisning and the capadfy 


in vhieh the perton signs (if such eapactfy is nvf obmotu from reading the demand). 


DAViD JOHN WILLIAMS 
Professional Representative 









For Intcmationcil Preliminaiy Examining Authority use only ' 



1 . Date of actual receipt of DEMAND' 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



3 r~| The date of receipt of the demand is AFTER the expiration of 19 months 
I— I from the priority date and item 4 or 5, below, docs not apply. 



□ 



7*he applicant has been 
informed accordin^y. 



^ I 1 Tlie date of receipt of the demand is WITHXN the period of 19 months £rom the priority'-date as extended by virtue of 
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Applicant's or agent's file reference 
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Intemotional apf Jication No. 
PCT/IBO0/M840 



International filing date (day/month/year) 

02 June 2000 (02.06.00) 



Priority date (<iay/month/year) 
04 June 1999 (04.06.99) 



Applicant 



NO CIA NETWORKS OY et al 
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fofir>wii.n Ho^i!!.l!!jf ^^^.^^^ has commijnicated, as provided in Article 20. the international application 

foflowli 18 designated Offices on the date indicated above as the date of mailing of this Notice- appiicaxion 

AQ^U,lj>2,KP,KR,MZ,US 



In accordance 
the communi^tion 
of the interna' 



^Ik^ 1^' sentence, those Offices will accept the present Notice as conclusive evidence that 
gtion of the international application has duly taken place on the date of mailing Indicated above and no eoov 
lonal application is required to be furnished by the applicant to the designated Office^) 



2, The following 

AE,AU 
GE,GH/ 

_ NO.NZ;^ 
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applicant to 



designated Offices have waived the requirement for such a communication at this time: 
AMAP^T^,BA,BB3G,BR.BYXAXH,CN,CR,^^^ 

^M,HR,HU,IDJUNJS^P,KE.KG,K2,LC,LK.LRXS.LT,LU,LV,MA,MD,MG,MK,M 

f. ;?^?ch .^L^® T?K ^i^"" ^""^T' only upon their request Kurthermore, Aose' Offrces^SS^iStrequire t 

fqrnish a copy ofthe International application (Rule 43.1 (a-bis)). 



3 the 



3. Enclosed with 
M December 



this Notice is a copy of the international application as published by the International Bureau on 
SOOO (14.12.00) under No. Wo 00/761^ 
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REGARDING CHAPTER W (Article 31{2)(a) and Rule 54,2) 



I w'l^i2.S2^?^'LlS"^ *® national phase until 30 months (or later in some Offices) from the priority 
Authority before the expiration of 10 months from the priority date. "rniiaiy 



Jt is the applicant's sole responsibility to monitor the 19-month time limit. 

nS^r^fiif « nf^f J?5!j*^^J^^'*i? ^ resident of a PCT Contracting State which is bound by Chapter li has the 

right to file a t amand for mtemational preliminary examination. 
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If the applicam 
or 30 months, 

For further ii 
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REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

r-fr^i«°*£I2?-?i!?^ the international application In tiie national phase, he must within 20 months 
ar later in soma Offices, perform the acts referred to therein before each designated or elected Office. 
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